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Summery  
 
This cumulative dissertation summarizes five publications on the topic of surgical therapy of 
breast cancer. Four these publications are first descriptions of methods which have proved 
that there exist oncologically safe alternatives to already established methods. These 
produce along with less invasivity and thus less morbidity better cosmetic results than all the 
other methods known to date. The doctoral candidate has developed these methods and has 
described them in various publications. One publication deals with the controversy about the 
impact of invasive lobular and invasive ductal breast cancer histology including the surgical 
procedure. All publications came out in a peer-reviewed international journal with a current 
impact factor of 1.28, which is among the top 80 % of the ISI-listing. 
 
 
Zusammenfassung  
In dieser kumulativen Dissertation werden fünf Publikationen zum Thema operative Therapie 
des Mammakarzinoms zusammengefasst. Vier Arbeiten sind Erstbeschreibungen von 
Methoden die gezeigt haben, dass es onkologisch sichere Alternativen zu den etablierten 
Methoden gibt. Diese führen bei geringerer Invasivität  und damit Morbidität zu besseren 
kosmetischen Ergebnissen als die bis dato bekannten Methoden. Der Doktorand hat diese 
Methoden entwickelt und in diversen Publikationen beschrieben. Eine Arbeit befasst sich mit 
der Bedeutung der lobulären und duktalen Mammakarzinomsubtypen u.a. auf die 
chirurgischen Verfahren. Alle Arbeiten sind in einem peer-reviewed international journal mit 
einem Impact Factor von derzeit 1,28 erschienen die zu den oberen 80% der ISI Auflistung 
zählen. 
  
4 
 
Introduction 
Breast cancer is for women in the Western industrial nations the most frequent malignant 
disease. In Germany almost one in ten is taken ill with it in her lifetime. More than half of the 
persons affected are aged 60 or younger when diagnosed, among them approximately 20 % 
aged under 40. Nowadays the surgical treatment of breast cancers is still an essential part of 
the therapy. When the clinical picture changed from a local into a systemic disease, the type 
of surgical concept changed though: From the initially highly radical surgeries (Halsted 1894) 
to the modified radical mastectomy (Patey 1948) up to the breast-conserving surgical 
techniques (Atkins 1972, Veronesi 1977, Fisher 1977). (1-4) 
The demand for further surgical procedures which meet the female patients’ desire to keep 
their physical integrity along with less morbidity led to considerations as to how this could be 
achieved. 
Four publications summarized in this dissertation are first descriptions of methods that 
proved to be oncologically safe alternatives to the already established ones. They produce 
along with less invasivity and thus less morbidity better cosmetic results than all the other 
methods known to date. 
The doctoral candidate has developed these methods and has described them in various 
publications. 
One publication deals with the long controversy about the impact of invasive lobular and 
invasive ductal histology in breast cancer on overall survival (OS) and disease-free survival 
(DFS). The amount of mastectomies in invasive lobular is still higher than in ductal breast 
cancer.  In order to contribute further in this controversy we have analysed our database of 
5689 female patients with invasive breast cancer by univariate and multivariate survival 
analyses.  
We especially examined five standard situations for female patients with a breast cancer: 
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Status Post Mastectomy and the Request for a Reconstruction in Case of 
Big Contralateral Breast 
 
So far the reconstructions were made by using the female patients’ autologous tissue mainly 
from the lower abdomen. Since in the case of female patients with big breasts the 
reconstruction is mostly combined with a contralateral reductory plastic, it seems reasonable 
to use this tissue for the reconstruction. There exist only two publications dealing with this 
approach. Both used the caudal area of the contralateral breast for the reconstruction. 
Marshall et al conducted a two-step procedure, consisting of a first session, in which a rough 
transfer of breast tissue was made, and a second session 4 to 6 weeks later, in which the 
vessel pedicle was cut through, the breast was formed and the MAK was transferred back. 
Schoeller et al performed this as a single-step procedure. As a result, the majority of the flap 
turned necrotic so that it became necessary to use a Latissimus-dorsi flap for the covering. 
We thought that the difficult reproduction of the procedure in a single session can be put 
down to the unfavourable pediculation. Since the mamaria interna vessels supply the breast 
often in the form of a fan from the medial and the axillary ones from the lateral area, we 
decided to divide the breast along the longitudinal axis. This would have the additional 
advantage that the volumina will be divided evenly so that a single-procedure reconstruction 
becomes possible.  
The possible risk of a carcinoma in a breast which was reconstructed with this particular 
procedure has to be taken into consideration. But there is no reason to believe that the risk of 
a carcinoma in a divided breast should be higher than a breast left in one piece on the 
healthy side.  
We therefore described a new mamma-splitting technique and showed that it is a promising 
method of the single-procedure reconstruction with own tissue without donation site morbidity 
or implants. Meanwhile we treated six female patients with this technique. In all cases the 
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cosmetic results were good. There occurred no complications. Further centres have in the 
meantime successfully been using this technique and published its good results. 
 
Indication for Mastectomy and Request for Reconstruction in Case of 
Bigger Ipsilateral Breast  
 
In this case the reconstruction with own tissue from the lower abdomen would also be a 
possibility. Another one would be to insert an implant and cover it with de-epithelialized skin 
from the lower part of the breast – ending to the IMF –sutured to the lower boundary of the 
pectorlis muscle, thus maintaining the IMF with a good aesthetic result.  
Herein, a skin-reducing mastectomy without any implant insertion is presented. To our best 
knowledge this is the first time ever that such an approach has been presented in the 
specialist literature.  
Despite the current trend supporting the thesis that skin-reducing mastectomy should be 
accompanied by the insertion of sub-pectoral implants, we believe that the avoidance of 
implants when possible could present certain advantages. Firstly it costs significantly less 
than the currently applied approach, since no implants or Acellular Dermal Matrix (ADM) are 
inserted. Additionally, in case of prophylactic bilateral skin-reducing mastectomies performed 
in rather young patients, the breasts are expected to present a natural ptosis with time, thus 
imitating aesthetically the normal breast. This would not happen if implants were inserted; on 
the contrary, implants make the breasts rather resistant to ptosis and present the risk of 
implant migration or exposure, not to mention the long-term complication of capsular 
contracture. Compared to autologous reconstruction techniques, the approach presented 
herein is expected to be of lower risk for necrosis since no translocated myocutaneous flap 
has been used. From the oncological point of view, avoiding the insertion of an implant is 
expected to assist the mammographic follow-up of the high-risk patient; implants are 
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described to obscure visualization of adjacent breast tissue, while they cannot be adequately 
compressed during mammography. Mammography loses up to a 50 % of its sensitivity when 
the implant presents with capsular formation.  
 
Indication for Mastectomy and Request for Reconstruction in Case of 
Moderate to Small Ipsilateral Breast  
 
In such cases the reconstruction with autologous tissue from the lower abdomen is usually 
applied. A reconstruction with implants is not promising due to the lack of coverage in the 
caudal area. The most frequently occurring long-term complication in implant-based breast 
reconstruction is the fibrotic capsule formation in the recipient site with concurrent 
dysaesthesia and poor aesthetic result. The integrity of soft tissues is a basic aspect of 
successful reconstructive and plastic surgical procedures in breast surgery. Porcine Acellular 
Dermal Matrix (P-ADM) as connective tissue graft is supposed to improve the quality and 
quantity of soft tissue in implant-based breast reconstruction. We were the first to use ADM 
in Europe and have the broadest experience with this new technology. This study 
investigates the indications, the results and the costs for the use of PADM for correction or 
prevention of implant-associated breast deformities. We found out that ADM-assisted 
implant-based breast reconstruction has a satisfying safety profile. The use of ADM as 
interface matrix for implant-based breast reconstruction includes a predictable good aesthetic 
and haptic result by preventing capsular contracture, rippling, implant malposition, soft tissue 
thinning and failure of the silicone implant based breast augmentation. The actual high cost 
of PADM may be limiting to widespread use. 
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Big Thoracic Wall Recurrence Which Cannot Be Covered with 
Advancement Flaps  
 
Frequently within the context of the resection of these recurrences a masking with 
autologous tissue becomes necessary, as e.g. with the latissimus dorsi muscle flap. This is a 
relatively laborious operation with a poor general prognosis. Serious complications of this 
procedure are partial necrosis up to the complete loss of the graft. In case of latissimus-
dorsi-flap operations, this is the consequence reported for up to 8 % of the female patients. 
Since in case of a loco-regional recurrence often an axilla dissection was previously 
performed, one has to be prepared for a more difficult depiction of the latissimus-flap-
vessels. Accordingly, the rate of (partial) loss of flaps will be higher. Autologous tissue from 
the abdomen could be an alternative here and could improve the cosmetic result in terms of 
a reconstruction, but because of the additional tension it is often not practical. Furthermore, 
the often bad general health of the female patients would have an additional negative 
influence in this respect. The donor site morbidities are among the most common 
complications. This could be a limited movement and, in the case of pediculated grafts from 
the abdomen, hernias. Furthermore, there are the general risks of surgery, such as 
thrombosis, seromas, hematomas, wound infection and secondary haemorrhage. Among 
them the development of seromas is frequent due to the big operation area. In case of a big 
contra-lateral breast, the latter can also be used for masking the defect.  On the other hand, 
the ten-year survival rate after recurrence sanitation following a mastectomy is 30 % and the 
one after breast conserving treatment 50 %.  
By means of the Vacuum Assisted Closure Therapy (VAC-Therapy) many successful 
closures of bigger wounds were reported. Randomized studies showed that VAC-Therapy 
has improved the healing of open wounds significantly.  
We considered whether this could also be applied within the context of the recurrence 
resection, in order to avoid laborious maskings with autologous tissue and thus to lower 
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morbidity. Especially for loco-regional recurrences with simultaneous axilla infestation as well 
as in a condition after axilla dissection with iatrogenic severance of the thoracodorsal vessel 
bundles this procedure could prove to be a good alternative. 
Often necessary additional therapies, like radiation and chemotherapy, can be carried out in 
the course of a VAC-Therapy.  
We found out that by applying the VAC –Therapy in cases of thoracic wall recurrences or 
extensively therapy-resistant local recurrences after breast reconstruction, a masking with 
autologous tissue can be avoided. Since as a rule the prognosis is reduced, this therapy with 
low morbidity is a good alternative. Particularly additional necessary therapies, such as 
radiation and chemotherapy, can be performed during a VAC-Therapy.  
Comparison of patients with invasive lobular and invasive ductal 
histology in breast cancer 
 
In our study population of 5689 patients with IDC and ILC who were followed over a median 
period of 57 months, we found a significant difference in OS both in univariate and in 
multivariate survival analyses. This is most likely due to the more favourable tumour biology 
of ILC and applies despite the fact that we excluded all patients who had any adjuvant 
chemotherapy and hormonal treatment, which possibly would have led to an additional OS 
benefit. The fact that differences in DFS are not statistically significant could be attributable 
to the fact that ILC initially presents in a more diffuse pattern leading to increased rates of 
positive margins after BCT. This phenomenon, in turn, could lead to more frequent local 
recurrences, which have a negative impact on DFS. Since the local disease in invasive 
breast cancer is secondary concerning OS, the more favourable tumour biology of ILC could 
still ultimately lead to better OS. 
Mastectomy in invasive lobular breast cancer could reduce the differences in DFS between 
IDC and ILC. 
10 
 
Article 1: Worldwide First successful splitting of the breast for a single-procedure reconstruction after 
mastectomy with maintaining the sensitivity 
 
11 
 
12 
 
13 
 
   
14 
 
 Article 2: Bilateral prophylactic skin-reducing nipple-sparing mastectomy with immediate breast 
reconstruction using only a vascularized dermal–subcutaneous pedicle: technique and possible 
advantages 
  
15 
 
16 
 
17 
 
18 
 
   
19 
 
Article 3: The use of porcine acellular dermal matrix in silicone implant-based breast reconstruction 
 
20 
 
21 
 
22 
 
23 
 
24 
 
   
25 
 
Article 4: Worldwide first experiences with vacuum-assisted closure as alternative treatment method to 
repair defects of an extended thoracic wall recurrence of breast cancer 
 
26 
 
27 
 
28 
 
29 
 
   
30 
 
Article 5: Survival analysis between patients with invasive ductal and invasive lobular breast cancer 
 
31 
 
32 
 
33 
 
34 
 
   
35 
 
Article List 
 
Article 1: Worldwide First successful splitting of the breast for a single-procedure 
reconstruction after mastectomy with maintaining the sensitivity ..........................................11 
Article 2: Bilateral prophylactic skin-reducing nipple-sparing mastectomy with immediate 
breast reconstruction using only a vascularized dermal–subcutaneous pedicle: technique and 
possible advantages .............................................................................................................15 
Article 3: The use of porcine acellular dermal matrix in silicone implant-based breast 
reconstruction .......................................................................................................................20 
Article 4: Worldwide first experiences with vacuum-assisted closure as alternative treatment 
method to repair defects of an extended thoracic wall recurrence of breast cancer ..............26 
Article 5: Survival analysis between patients with invasive ductal and invasive lobular breast 
cancer ..................................................................................................................................31 
  
36 
 
Reference List 
 
 
 (1)  Atkins H, Hayward JL, Klugman DJ, Wayte AB. Treatment of early breast cancer: a report after 
ten years of a clinical trial. Br Med J 1972 May 20;2(5811):423-9. 
 (2)  Fisher B, Anderson S, Bryant J, Margolese RG, Deutsch M, Fisher ER et al. Twenty-year follow-
up of a randomized trial comparing total mastectomy, lumpectomy, and lumpectomy plus 
irradiation for the treatment of invasive breast cancer. N Engl J Med 2002 October 
17;347(16):1233-41. 
 (3)  Veronesi U, Banfi A, del VM, Saccozzi R, Clemente C, Greco M et al. Comparison of Halsted 
mastectomy with quadrantectomy, axillary dissection, and radiotherapy in early breast cancer: 
long-term results. Eur J Cancer Clin Oncol 1986 September;22(9):1085-9. 
 (4)  Veronesi U, Cascinelli N, Mariani L, Greco M, Saccozzi R, Luini A et al. Twenty-year follow-up of 
a randomized study comparing breast-conserving surgery with radical mastectomy for early 
breast cancer. N Engl J Med 2002 October 17;347(16):1227-32. 
 
  
37 
 
Eidesstattliche Versicherung 
 
Ich, Darius Dian, erkläre hiermit an Eides statt, dass ich die vorliegende Dissertation mit dem 
Thema: 
„Neue Methoden in der Brustchirurgie: Maximale Therapie mit minimalen Narben?“ 
selbständig verfasst, mich außer der angegebenen keiner weiteren Hilfsmittel bedient und 
alle Erkenntnisse, die aus dem Schrifttum ganz oder annähernd übernommen sind, als 
solche kenntlich gemacht und nach ihrer Herkunft unter Bezeichnung der Fundstelle einzeln 
nachgewiesen habe. 
Ich erkläre des Weiteren, dass die hier vorgelegte Dissertation nicht in gleicher oder in 
ähnlicher Form bei einer anderen Stelle zur Erlangung eines akademischen Grades 
eingereicht wurde. 
 
 
München den 10.5.2013 
 
 
Unterschrift Doktorand 
 
38 
 
